Origins of aberrant DNA methylation in acute myeloid leukemia.
Aberrant DNA methylation patterns are a characteristic feature of cancer including myeloid malignancies such as acute myeloid leukemia (AML). The mechanisms behind aberrant DNA methylation have long remained obscure. New genome-wide studies have elucidated the genome and epigenome of solid tumors and AML. Molecular subtypes of AML were found to exhibit highly distinct DNA methylation profiles. Clonal evolution patterns of AML were recently dissected and might shape epigenetic dysregulation. Also, recurrent mutations in epigenetic modifying enzymes were identified in AML and linked to distinct DNA methylation signatures. The genetic background, thus, takes center stage as a driver of epigenetic dysregulation in AML. First mechanistic insights into the dysregulation of DNA methylation by recurrent mutations have already been gained. Other studies suggest that epigenomic plasticity and aging-associated changes in DNA methylation also contribute extensively to aberrant DNA methylation in cancer. Epigenetic dysregulation, therefore, seems to also occur independently of the genetic background. Furthermore, global changes in chromatin conformation and nuclear organization have also been proposed as potential contributors to aberrant DNA methylation. This review will summarize and discuss current concepts regarding the mechanisms behind aberrant DNA methylation in cancer and specifically AML.